People with Autism Spectrum Disorder (ASD) exhibit subtle deficits in recollection, which have been proposed to arise from encoding impairments, though a direct link has yet to be demonstrated. In the current study, we used eye-tracking to obtain trial-specific measures of encoding (eye movement patterns) during incidental (natural viewing) and intentional (strategic) encoding conditions in adults with ASD and typical controls. Using this approach, we tested the degree to which differences in encoding might contribute to recollection impairments, or whether group differences in memory primarily emerge at retrieval. Following encoding of scenes, participants were asked to distinguish between old and similar lure scenes and provide 'remember'/'familiar' responses. Intentional encoding increased eye movements and subsequent recollection in both groups to a similar degree, but the ASD group were impaired overall at the memory task and used recollection less frequently. In controls, eye movements at encoding predicted subsequent correct responses and subsequent recollection on a trial-by-trial basis, as expected. In contrast, despite a similar pattern of eye movements during encoding in the two groups, eye movements did not predict trial-by-trial subsequent memory in ASD. Furthermore, recollection was associated with lower similarity between encoding-and retrieval-related eye movements in the ASD group compared to the control group. The eye-tracking results therefore provide novel evidence for a dissociation between encoding and recollection-based retrieval in ASD.
Introduction
Autism Spectrum Disorder (ASD) is primarily associated with social interaction and communication difficulties as well as restrictive and repetitive behaviours, although the presence of memory deficits in people with ASD has also been widely observed in recent years, particularly affecting the recollection of previous experiences (see Boucher, Mayes, & Bigham, 2012 for a review). Recollection is defined by a threshold process of recalling the specific details and spatial-temporal context of a particular stimulus whereas familiarity is defined by a feeling of knowing a stimulus has been encountered before without accompanying recollection of the event details (Yonelinas, 2002) . Deficits in recollection have been observed across a range of tasks in ASD, including reduced memory for an item's original context (e.g. Bowler, Gaigg, & Gardiner, 2014; Bowler, Gardiner, & Berthollier, 2004; Cooper, Plaisted-Grant, Baron-Cohen, & Simons, 2016; Lind & Bowler, 2009; Ring, Gaigg, & Bowler, 2015) and a reduction in subjective reports of recollection during recognition memory (Bowler, Gardiner, & Gaigg, 2007; Cooper et al., 2015; Gaigg, Bowler, Ecker, Calvo-Merino, & Murphy, 2015; Meyer, Gardiner, & Bowler, 2014) , despite typical familiarity-based recognition memory.
Most theories aiming to account for the pattern of memory performance in ASD focus on encoding as the potential basis of recollection deficits (cf. Boucher et al., 2012) , but the relative contributions of encoding and retrieval dysfunction remain underspecified. This is because determining whether an item has been encoded can often only be achieved by testing memory for that item later on, meaning that encoding and retrieval processes are difficult to tease apart. For instance, impairments characterised by theories focused on encoding, such as deficits in complex information processing (Minshew & Goldstein, 2001 ) and relational binding (Bowler, Gaigg, & Gardiner, 2008; Bowler et al., 2014) , could easily arise due to deficits in strategic retrieval (cf. Cooper et al., 2015; Solomon, McCauley, Iosif, Carter, & Ragland, 2016) . Similarly, the task support effect (Bowler et al., 2004) , highlighting that retrieval cues (reducing strategic retrieval demands) ameliorate http://dx.doi.org/10.1016/j.cognition.2016.11.013 0010-0277/Ó 2016 Elsevier B.V. All rights reserved.
